Objective: The objective of this study was to estimate the incidence of non-syndromic supernumerary premolars, to classify them and to identify the complications related to them. Study Design: This retrospective cohort study was composed of 8400 panoramic radiographs of patients who presented at our Oral and Maxillofacial Surgery Services from January 1998 to May 2008. The number of supernumerary premolars, their localization, the ages and the sex of the patients, any associated complications and treatment methods were estimated. Results and Conclusion: A total of 20 supernumerary premolar teeth were found in 10 of the 8400 patients (0.24%) with 7 of those being females and three males. Three patients had pain localized to the mental foramen and one patient had resorption in the root of the adjacent tooth. In these series, 18 supernumerary premolar teeth were extracted. In contrast with previous studies, this study suggested that this phenomenon is more frequently encountered in females than in males. The presence of complications associated with the supernumerary premolars in 4 patients necessitated consideration of surgical intervention as a treatment choice for these teeth. Otherwise, they should be kept under observation.
Introduction
Extra teeth in dentition are termed "Supernumerary teeth" and are a very well known dental phenomenon (1) (2) (3) (4) (5) (6) (7) (8) (9) . The prevalence of these teeth for permanent and primary dentition in various populations is between 0.5-5.3% and 0.2-0.8% (4, (6) (7) (8) . It has been reported that the prevalence of the supernumerary premolars (SP) in permanent dentition is between 0.075-0.26% and that supernumerary premolars account for only 10% of all the supernumerary cases (10) . The difference of these teeth from the other supernumeraries is that they more commonly occur in the mandible (11) (12) (13) . The number of supernumerary premolar teeth is usually one. Single supernumeraries occur in 76-86% of cases, double supernumeraries occur in 12-23% of the cases and multiple supernumerary teeth in less than 1% of cases (2) . This study aimed to investigate the prevalence of the non-syndromic supernumerary premolar teeth in a Turkish subpopulation.
Materials and Methods
We designed a retrospective observational study comprising 8400 panoramic radiographs that was taken on patients who presented at our Oral and Maxillofacial Surgery Services between January 1998 and May 2008. Patients who had maxillofacial anomalies such as cleft lip and palate and diseases associated with systemic conditions and syndromes such as cleidocranial dysplasia and Gardner syndrome were not included in this study. The number of supernumerary premolars, their localization, the ages and sex of the patients, any other associated complications and treatment methods were recorded. Two or more supernumerary teeth found in a single patient were termed "multiple supernumerary teeth". One group of researchers examined the radiographs at the same time on standard light boxes to determine the number and localization of these teeth and the presence of associated pathologies.
Results
A total of 20 supernumerary premolar teeth were found in 10 of the 8400 patients (0.24%) with 7 of those patients being females (ages 14-39 years) and 3 males (ages 16-24 years) ( Table 1, 2) . Only one of the supernumerary premolars was partially impacted whereas all the rest were fully impacted. Eighteen of the supernumerary premolar teeth were in a supplemental form and the other 2 were in a rudimentary form. Thirteen of the supernumerary premolars were positioned mesiangularly, 5 were positioned vertically, 1 was positioned distoangularly and 1 was positioned in a horizontal fashion (Fig. 1) . Three of the patients had pain in the foramen mental region (Fig. 2) and resorption was estimated in the root of an adjacent tooth in one patient (Fig. 3) . In this series, 18 supernumerary premolar teeth were extracted. 
Cases

Discussion
The prevalence of supernumerary premolars has been reported differently in various studies due to the differences in patient population samples, age groups, ethnicity and applied radiographic techniques (1) . In a study conducted in Mexico on 2241 patients, Salcido-García et al. (14) reported the prevalence of the premolars to be 1.7% whereas another study from USA, in which 1100 orthodontic patients were included, found the prevalence of supernumerary premolars to be 0.64% (12) . In a study of 2599 Turkish children, Esenlik et al. (15) reported the prevalence of the maxillary supernumerary premolars to be 0.2% and mandibular supernumerary premolars to be 0.5%. Nevertheless, in our study the prevalence of maxillary and mandibular supernumerary premolars were found to be 0.01% and 0.2%, respectively. Although according to the literature the supernumerary premolars are more frequent in males than females (2,4,10), in our study, the male to female ratio was 1:2.3. This difference may be due to ethnic factors as well as to the fact that the patients who presented to our surgery clinic were mostly women. Supernumerary teeth may occur with or without more than 20 syndromes and developmental conditions, however, non-syndromic multiple supernumerary teeth are rarely encountered (7, 9, 14, 16) . The prevalence of the multiple supernumerary premolars in this study was 0.08%. This constitutes a higher ratio when compared with the study by Hyun et al. (10) .
Although there are some supported theories, the exact etiology for hyperodontia is not yet well known. Some of the theories for the formation of supernumerary teeth include atavism, splitting of the tooth bud and a combination of genetic and environmental factors (1,3, 6-10,13). However, the most accepted theory is regards hyperactivity of the dental lamina (7). According to Gardiner (17) , who is one of the supporters of this theory, late developing (postpermanent) supernumerary teeth develop from the proliferation of the dental lamina after the permanent dentition is completed. In this study, case 5 was 14 years old and had supernumerary teeth in the lower right premolar region; and case 10 was 18 years old and had supernumerary teeth in the lower premolar region bilaterally with the crowns being newly developed. Supernumerary premolars are usually asymptomatic and most cases are diagnosed by chance during inspection of radiographs prior to the commencement of orthodontic treatment (1,6,7). Bodin et al. (16) have reported that only 2% of the supernumerary premolars are likely to undergo pathological changes. Nevertheless, the most commonly encountered complications with these teeth are dentigerous cyst and root resorption at the adjacent tooth (1). In our study, the supernumerary premolar that was found on the right lower jaw in case 10 had led to the root resorption of the lower right second premolar. Although it has not yet been reported, compression of the supernumerary premolars on the adjacent teeth and their closeness to the mental and inferior dental nerves may lead to pain. In our study, 3 patients presented to our clinic complaining of pain that was due to supernumerary premolars. In planning treatment alternatives for impacted supernumerary premolars, the potential risks of leaving them in situ and the hazards of surgical removal of these teeth especially around the lower premolar region, where the teeth are close proximity to the inferior dental and mental nerves, should be assessed judiciously (3, 8, 13) . According to many clinicians, surgical removal of these teeth is the only method of treatment (1, 9, 10) . When there is potential for complications according to the radiographic and clinical assessment or a complication has been experienced, surgical removal of the teeth should be considered (1). King et al. (18) have reported that the supplemental teeth may erupt into the dental arch if left in situ and hence they should be periodically controlled for a pathological outcome. If the fact that 75% of supernumerary premolars become impacted is taken into consideration (1,10), radiographic evaluation is a necessity. On the other hand, as the sensitivity of the community towards radiation increases and professional attitudes have been altered in conjunction with the delineated hazards of radiation, the number of radiographs taken is significantly decreased in current practice (1) . The timing of surgical removal of supernumerary premolars is as much debated among clinicians as are the treatment methods (1). Whenever these teeth are associated with any pathological formation or when they hinder the eruption of, or give rise to a malpositioning of the permanent teeth, they should be removed as soon as possible (2, 15) . Furthermore, early diagnosis and treatment of these teeth will contribute to an interceptive orthodontic approach and correction of arch crowding. In parallel with this point of view, some authors recommend the removal of the supernumerary teeth before the commencement of any orthodontic treatment procedure (1). Nevertheless, many clinicians recommend leaving asymptomatic supernumerary premolar teeth in situ until development of the adjacent anatomic structures and root development of the adjacent teeth has been completed at the end of the permanent dentition (1, 13, 19) . Some surgeons have recommended removal of the supernumerary premolars at the same time in cases having an indication for the extraction of the third molars would be a more conservative approach (13, 19) . If we bear in mind that it takes supernumerary premolars more time to complete development compared to normal teeth (1), it can be said that it would be more advisable to save the surgical intervention until the end of the permanent dentition.
Conclusion
In contrast to previous studies, we found that this phenomenon is seen more frequently in females than males. Revealing complications related to supernumerary premolars in 4 patients, we can deduce that surgical intervention in the treatment of these teeth is an appropriate method. Nevertheless, patients who are reluctant to accept the proposed therapy should be educated about the potential risks and complications of this phenomenon and they should be kept under observation.
